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Recoustitution of the expression unit composed by the long a. pL promoter 
{useful for Nalidixic acid induction) and the CLYTA-Mage-i coding 
sequence pRIT146.l4): 

5 A EcoRI-NCO, restriction fragment containing the long PL promoter and a part 

of CLYTA sequences was prepared from plasmid pRIT DVA6 and inserted 
between the EcoRI-NCO, sites of plasmid pRI.T146i3. 

The recombinant plasmid pRITl4614 was obtained, 

10 

The recombinant plasmid pRIT14614 (see figure 17) encoding the fusion 
protein CLYTA -Mage- l-His was used to transform E. coii AR120. A Kan 
resistant candidate strain was seiected and characterized. 

15 Characterization of the recombinant protein: 

Bacteria were grown on LB Medium supplemented with 50mg/ ml kanamyein 
at 30 °C. When the culture had reached 0D= 400 (at 620nm) Nalidixic acid 
was added to a final concentration of 60 rag/ ml. 

20 

After 4 hours induction, cells were harvested, resuspended in PBS and lysed by 
desintegration (disintegration CLS "one shot" type.). After centrifugation, pellet 
supernatant and total extract were analyzed by SDS-PAGE. Proteins were 
visualized in Coomassie Bleu stained gels, where the fusion protein represented 
25 about .1 % of the total E. coli proteins. The fusion protein was identified by- 

Western blot analysis using rabbits anti-Mage- 1 polyclonal antibodies. The 
recombinant protein appeared as a single band with an apparent MW of about 
49 kD . 
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EXAMPLE X; 

CLYTA - MAGE-3-HIS 

A: Tumour rejection recoiabmant antigen: a fusion protein CLYTA -Mage-3-His 
5 where the C-!yt A fusion partner lead to expression of a soluble protein, act as 
affinity tag and provides a useful T-helper. 

Preparation of the E, coli strain expressing a fusion protein CLYTA Mage -3 His 
tail 

10 

Construction of the expression plasmid pRIT14646 and transformation of the host 
strain AR 120: 

Protein design: 

15 The design of the fusion protein Clyta-Mage-3-His to he expressed in E. coli is 
described in figure 18 . 

The primary structure of the resulting protein has the sequence described in 
SEQUENCE ID No .9: and the coding sequence in sequence ID No. 10 

20 

The coding sequence corresponding to the above protein design was placed under 
the control of I pL promoter in a E. coli expression piasmid. 

25 Cloning: 

The starting material was the vector PCUZ1 that contains the 117 C-teraiinal 
codons of the LytA coding region from Streptococcus pneumoniae, described in 
Gene 43, (1986) p. 265-272 and the vector pRIT14426, in which we have 
30 previously subcloned the MAGE-3 gene cDNA from a plasmid received from Dr 
Tierry Boon from the Ludwig Institute. 
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The cloning strategy for the expression of CLYTA-MAGE-3-His protein (see 
outline in Figure 19) included the following steps: 

1- Preparation of the CLYTA-MAGE-3-His coding sequence module: 

5 

LL The first step was a PCR amplification, destined to flank the CLYTA 
sequences with the AfUX and AfiHI restriction sites. The PCR amplification was 
done using the plasmid PCUZlas template and as primers the oligonucleotide 
sense: 5 ! tta aac cac acc tta agg agg ata taa cat atg aaa ggg gga att gta cat tea gac , 
10 and the oligonucleotide antisense: 5' cec aca tgt cca gac tgc igg cca att ctg gec tgt 
ctg cca gtg . This leads to the amplification of a 42? nucleotides long CLYTA 
sequence. The above amplified fragment was cloned into the TA cloning vector of 
Invitrogen to get the intermediate vector pRIT 14661 

15 L2._The second step was linking of CLYTA sequences to the MAGE-3-His 
sequences, to generate the coding sequence for the fusion protein, This step 
included the excision of a A8 H-AfMH Clyta fragment and insertion into the vector 
pETT 14426 previously opened by All Hand Ncol (Ncol and AflU compatible) 
restriction enzymes and gave rise to the plasmid pRIT14662. 

20 

2.- Reconstitutton of the expression unit composed by the long a. pL promoter 
(useful for Nalidixic acid induction) and the CLYTA-Mage-3 coding sequence: 

A Bglll - Xbal restriction fragment containing the short pL promoter and the 
25 CLYTA-Mage-3-His coding sequences was prepared from plasmid pRIT14662. and 
inserted between the BglH - Xbal sites of plasmid TCM67 (a pBR322 derivative 
containing the resistance to arapicillin, and the long X pL promoter, described in the 
international application PCT/EP92/01827 ). The plasmid pRIT14607 was 
obtained, 

30 The recombinant plasmid pRTn46Q7 encoding the fusion protein Ctyta~Mage~3 His 
was used to transform £. coli AR 120 (Mot* et al. 1985, Proc. Natl. Acad. Sci, 82: 

88). An ampicilim resistant candidate strain was selected and characterized. 
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3, Preparation of plasmid pRIT 14646: 

Finally a plasmid similar to pRIT 14607 but having the Kanamycin selection was 
constructed (pRIT 14646) 

5 

Characterization of the recombinant protein: 

Bacteria were grown on LB Medium supplemented with 50mg/ ml kanamycin at 
10 30°C. When the culture had reached O'D- 400 (at 600nm) Nalidixic acid was added 
to a final concentration of 60?g/ mi. 

After 4 hours induction , ceils were harvested, resuspended in PBS and lysed by 
desintegration (desintegration CLS "'one shot" type). After centrifugation, pellet 
supernatant and total extract were analyzed by SDS-PAGE. Proteins were 
15 visualized in Coomassie Bleu stained gels, where the fusion protein represented 

about 1% of the total E. coii proteins. The fusion protein was identified by Western 
blot analysis using rabbits anti-Mage-3 polyclonal antibodies . The recombinant 
protein appeared as a single band with an apparent MW of about 58 fcD. 

20 EXAMPLE XI: 

Purification of the recombinant protein CLYTA-Mage-3 His: 

The recombinant bacteria AR120 (pRIT 14646) were grown in a 20 Litters 
25 fermemor under fed-batch conditions at 30". The expression of the recombinant 
protein was induced by adding Nalidixic acid at a final concentration of 60 ?g/ml. 
Cells were harvested at the end of fenuenuuionsud and lyzed at 60 OD/600 by two 
passages through a French Press disrupter (20 000 psi). Lysed ceils were pelleted 
20 min at 15 000 g at 4 °C. Supernatant conmining the recombinant protein was 
30 loaded onto exchange DEAE Sepharose CL6B resin (Pharmacia) pre-equilibrated in 
0.3M NaCl. 20 mM Tris HC1 pH 7.6 Buffer A. After a column wash with buffer 
A, fusion protein was eiuted by 2 % choline in (Buffer A). Positive antigen 
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fractions, as revealed by Western blotting analysis using an ami Mage-3 antibody, 
were pooled. DEAE-eluted antigen was brought to 0.5 % Empigen BB (a 
zwitterionie detergent) and to 0.5 M NaCl before loading onto an Ion Metal Affinity 
chromatography column preequiiibrated in 0.5 % Empigen BB, 0.5 M NaCi. 50 

5 mM phosphate buffer pH 7.6 (Buffer B). 

IMAC column was washed with buffer B until 280 am absorbency reached the base 
line. A second wash in buffer B without Empigen BB (Buffer C) in order to 
eliminate the detergent was executed before Antigen elution by an Imidazole 
gradient O-250mM Imidazole in buffer C. 

10 0.090-0.250 M Imidazole fractions were pooled, concentrated on a 10 kDa Filtron 
omega membrane before dialysis versus PBS buffer. 



CONCLUSION: 

15 

We have demonstrated that the fused protein LPD-MAGE3-His is 
immunogenic in mice, and mat this immunogenicity (the proliferative response and 
antibody response) can be further increased by the use of the adjuvant described 
above. Purification can be enhanced by derivatising the thiols chat form disuiphide 
20 bonds. 

We have also demonstrated that a better antibody response was triggered by 
the vaccination with the LPD-MAGE-3-His in the presence of" the adjuvant. The 
predominant isotype found in the serum of C57BL/6 being IgG2b suggesting that a 
TH1 type immune response was raised. 
25 In the human, clinical setting a patient treated with LPD-MAGE3-His in an 

unadjuvanted formulation was cleared of meianoma. 
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CLAIMS: 

1 . A tumour-associated antigen derivative from the MAGE family. 

2. An antigen as claimed in claim 1, when the derivative is a MAGE protein linked 
5 to an immunological fusion or expression enhancer partner. 

3. An antigen as claimed in claim 1 or 2 wherein the derivative comprises an 
affinity tag. 

4. An antigen as claimed in any of claims I to 3 which contains a derivatised tree 
thiol. 

10 5. An antigen as claimed in claim 4 which is a carboxyamide or carboxy methylated 
derivative, 

6. A protein as claimed in claim 2, 3, 4 or 5 wherein the fusion partner is protein 
D or fragment thereof from Heamophilus influenzae B, NS1 protein from influenza 
or a fragment thereof or Lyta from Streptococcus pneumoniae or fragment thereof. 

15 

7. A protein as claimed in claim 2, It, 4 or 5 wherein the fusion partner is the 
iipidated form of protein D or fragment thereof from Heamophilus influenza B. 

8. A protein as claimed in claim 1 to 7 wherein the MAGE protein is selected from 
20 the group MAGE Ai . MAGE A2, MAGE A3, MAGE A4, MAGE AS, MAGE A6. 

MAGE A7, MAGE AS, MAGE A9, MAGE A10, MAGE All, MAGE A12, 
MAGE BU MAGE B2, MAGE B3 and MAGE B4. MAGE CI. MAGE C2. 

9. A nucleic acid sequence encoding a protein as claimed herein. 

25 

10. A vector comprising a nucleic acid of claim 9. 
1 L A host transformed with a vector of claim 10. 
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12. A vaccine containing a protein as claimed in any of claims i to 8 or a nucleic 
acid as claimed in claim 9. 

13. A vaccine as claimed in claim 12 additionally comprising an adjuvant, and/or 
5 imraunostimulatory cytokine or chemokine. 

14. A vaccine as claimed in claim 12 or 13 wherein the protein is presented in an 
oil in water or a water in oil emulsion vehicle. 

10 15 . A vaccine as claimed in claim 13 or 14 wherein the adjuvant comprises 30- 
MPL, QS2I or a CpG oligonucleotide. 

16. A vaccine as claimed herein additionally comprising one or more other 
antigens. 

15 

17. A vaccine as claimed herein for use in medicine. 

18. Use of a protein or nucleic acid as claimed herein for the manufacture of a 
vaccine for imxaunotherapeatically treating a patient suffering from melanomas or 

20 other MAGE-associated tumours. 

19. A process for die purification of a MAGE protein or derivative thereof, 
comprising reducing the disuiphide bonds, blocking the resulting free thiol group 
with a blocking group, and subjecting the resulting derivative to one or more 

25 chromatographic purification steps. 

20. A process for the production of a vaccine, comprising the steps of purifying a 
MAGE protein or a derivative thereof, by the process of claim 19 and formulating 
die resulting protein as a vaccine . 
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Figure 1 : LPB-MAGE-3-His 
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FIGURE 2 ; Construction of the expression vectorpRIT 14586 
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FIGURE 3 : Construction of plasmid pRIT 14477 expressing the 
fusion protein Prat D l/3-MAGE-3-Ms tail 




WO 99/40188 



PCT/EP99/0066 0 - 



FIGURE 4 Western biot analysis of LPD-MAGE-3-His protein 

Anti-MAGE-3 monoclonal antibodies Mab 32 and Mab 54 



Mab32 Mab54 




13 4 6 



I, 4, and 7 : molecular weight 

2 : lot 96K19 revealed with Mab 32 

3 i lot 96J22 revealed with Mab 32 

4 : lot 96K19 revealed with Mab 54 

5 : lot 96J22 revealed with Mab 54 
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FIGURE 6: 



Lympfaoproiiferation on lymph node ceils. 

72Hrs stimulation with 1 /ig/mi His Mage 3 on ^beads 
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FIGURE 7: 

| IMMUNOGENICS OF MAGE3 IN MICETBaibC) | 
Lymphoproliferation on spleen cells 

72Hrs stimulation with 0.1 jjg/m! His Mage3 (A) 

His Mage 3 coated on ybeads (B) 
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FIGURE 8: 

MMUNOGENiClTY OF MAGE3 IN MICE(BalbC) 
Lymphoproliferation on popliteal lymph node ceils 

72Hrs stimulation with 1 pg/ml His Mage 3 (A) 

His Mage 3 coated on (jbeads(B) 
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Gly-Gly 7XHis 
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Figure 13 

Catistructioii of piasmid pRITi4426 



Vector pTZ18R + cDNA Mage3 

( from LUPWIG Institut - Tit, BOON 
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Figure 14: 



Plasmid mm ofpMT14426 
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ASP-Met-GIy 



Gly-Giy- His (7) 
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Figure 16 : construction of ptasmid pRIT 14613 . 
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CLYTA Aia~Ser-M©t~Leu-Asp | MAGE^l G]y-Gly-[HJSJ7}j 
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SEQUENCE LISTING 
Hi GENERAL INFORMATION 
(15 APPLICANT: SmithKiine Beecham Biologicais 

TITLE 0? THE INVEi'TIOS : Vaccine 

NUMBER OF SEQUENCES: 10 

jiv) CORRESPONDENCE ADDRESS: 

(A> ADDRESSEE; SsdthKiine 3«3cbaiii 

(B! STREET: 2 tiew Horizons Court, Great West Road, 8 
(CJ CITY ; Hiddx 

(D) STATE: 

(E) COUNTRY : UK 
<F) ZIP: TO8 9E? 

{'/} COMPUTER READABLE FORM: 
• A) MEDIUM TYPE; Diskette 
;a} COMPOTE?,: ISM Compatible: 
■ICi OPERATING SYSTEM: COS 

;0! SOFTWARE: FastSEQ for Windows version 2.0 

(vi) CURREiJ? APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATS; 
(CI CLASSIFICATION: 

{vii! PRIOR APPLICATION DATA: 
(A3 APPLICATION NUMBER: 
(31 FILING DATE: 



(viii) ATTORNEY/ AGENT INFORMATION; 
(A) SAME: Dalton, Marcus J 
fBi REGISTRATION NOMSSR: 
f C> REFERENCE/DOCKET NUMBER: B4 5126 

< ix ! TELECOMMUN ICAT ION I I! FORMAT ION : 
(A- TELEPHONE: 0181 9^5 63 4 8 
{8! TELEFAX : 0.1.51 575617? 
!C) TELEX: 



[2] INFORMATION FOR SEQ ID NO:l: 

(i) SEQOEHCE CHARACTERISTICS: 
{A) LENGTH: 452 amino acids 
fS; TYPE: amino acid 
;(.:; STRANDEOKESS : Sing'i.- 
iD} TOPOLOGY: lines r 

iiii MOLECULE TYPE ; protein 

■y.i) SEQUENCE DESCRIPTION: SEv 10 NO: I; 

Met Aso Pro Lys Ttir Leu Ala Leu Ser Leu Leu Aia Ala Gly Vai Leu 

1 5 10 15 

Ala Gly Cv« Si*r Sc F's Ser Ser Asn Met Ala Asn. Thr Gin Met Lys 

J 20 25 30 

Ser Asp Lys lis lie lis Ala Sis Arg Gly Ala Ser Gly Tyr Leu Pro 



1 
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Glu 

Tyr 
85 
lie 

Pro 



His ' 

50 

Leu - 



• Asp I 
i Arg ! 



i Glu 
i Asp 
; Phe 



Leu Glu Gin Arg 



Ser Lys 
55 

Leu Ala 
70 

Leu Asp 

Lys Asp 

Ser Lsu 

Ser Gin 
131 



Met Thr Lys 

Gly Leu Thr 
90 

Gly Arcs Tvr 
105 

Giu Met Thr 
120 

His Cys Lys 



60 

Asp Gly 
Asp Val 
Tyr Vai 



Gin Gin 



lie Asp 



Ala Asp 
Vai Vai 
Lvs Phe 

Thr Met 
Leu Giu 



i Ala ; 

16S 
. Pro j 



Phe 

Phe 

Phe 
305 
Gin 

Ala 

Ser 

Pro 

Tyr 
3SS 
Gly ! 

Met ' 

Glu ' 

His J 



Thr 

Phe 

Gly 
290 
Ala : 

lis i 

Arg < 



Giy ( 

Gin ( 

Giu •■ 

Ala ; 
19b 
Tyr < 

Asp ■ 

Leu 1 

Lys - 

260 

Pro vai Lie J 
275 

lie Giu Leu t 



' Leu Vai Giy Ala ( 



230 

Phe Lea 
. Mec tail 
• Phe Ser 



Asn Gin Glu C 

Phe Gin Ala J 

Leu Lea Lys 
250 

Glv Ser Val 

265 

Lvs Ala Ser 
230 

Vai Asp Pro 



LVS 

325 



Lys 1 
3 70 
Arg ( 



310 

Ala Giy 
Cys Ma 
Phe Glu 

Thr Gin 

373 



Vai Giy 
Ser S ex- 
ile Gly 
300^ 
Giy Leu 
315 
lie lie Vai 



190 
Pro Leu 

Gly Pre 

Ser Arg 

A.la Acy 

Asn 



173 

Ser Pro 
Trp Ser 



270 
Gin 



285 



■ Asp 



Leu Gly 
Leu Ala 



330 

Pro Glu Giu Lys lie Trp Glu 
345 35G 
Giy Arg Giu Aso Ser lie Lei: 
360 

His W 



Lys Va~ 
240 
Gia Pro 
255 

Gin Tyr 
Leu Vai 



Asp Asn 
320 
lie lie 
335 

Giu Leu 
Giy Asp 



Arg J 
Lys : 



. Pro 

. Leu 
405 
: Ser 

i Arg 



: Asp Pi 



Al; 



Gin Giu 
380 
Cvs Tyr 
395 



Glu Phe 3 
Val Leu i 



Giy G^y ■ 
Giu Giy ! 



■;2) INFORMATION FOR SSQ ID SO;; 

i) SEQUENCE CHARACTERISTICS : 
■A) LENGTH: 1353 base parrs 
;&! TYPE: nucleic acid 

;C} STRANDEDHESS : single 

(D) TOPOLOGY: linear 

ii) MOLECULE TYPE : cDNA 
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(Xi) SEQf.Ts.KCK DESCS T.FTION: SSQ ID NO: 2; 

ATGGATCCAA AAAC7TTAGC CCTTTCTTTA TTAGCAGCTG G COT ACT AGO AGGTTGTAGC 60 

AGCC'ATTCAT CAAATA7GGC GAATACCCAA ATGAAATCAG ACAAAATCAT TATTGCTCAC 120 

CGTGG™GCTA GCGGTTATTT ACCAGAGCAT ACGTTAGAA7 CTAAAGCACT TGCGTTTGCA 180 

CAACAGGCTG A7TATT7AGA GCAAGATTTA GCAATGACTA AGGA7GGTCG TTTAGTGGTT 24 0 

ATTCACGATC ACTTTT7AGA 7GGCT7GACI GATGTTGCGA AAAAATTCCC ACATCGTCAT 300 

CGTAAAGATG GCCGTTACTA TQTCATCGAC TTTACCT7AA AAGAAA7TCA AAGTTTAGAA 360 

AT G AC AG AAA ACTTTGAAAC CATGGATC7G GAACAGCGTA G7CAGCAC7G CAAGCC7GAA 4 20 

GAAGGCCTTG AGGCCCGAGG AGAGGCCCTG GCCC7GGTGG GTCCCCAGGC TCCTGCTACT 480 

GAGGAGCAGG AGGCTGCCTC CTCCTCTTCT ACTC7AGTTG AAGTCACCCT GGGGGAGGTG 540 

CCTGCTGCCG AGTCACCAGA TCCTCCCCAG AGTCCTCA3G GAGCCTCCAG CCTCCCCACT 600 

ACCATGAAC? ACCCTCTCTG GAGCCAATCC TATGAGGACT CCAGCAACCA AGAAGAGGAG SSO 

GGGCCAAGCA CCTTCCCTGA. CCTGGAGTCC GAGT7CCAAG CAGCACTCAG TAGGAAGGTG 720 

GCCGAA77GG TTCATTTTCT GCTCCTCAAG TATCGAGCCA GGGAGCCGGT C AC AAAGG C A 730 

GAAATGCTGG GGAGTGTCGT CGGAAATTGG CAGTATTTCT TTCCTGTGAT C7TCAGCAAA 640 

GCTTCCAGTT CCT7GCAGCT GGTCTTTGGC ATCGAGCTGA 7GGAAGTGGA CCCCATCGGC 900 

CACTTGTACA TCT77GCCAC CTGCC7GGGC CTC7CCTACG ATGGCC7GCT GGGTGACAAT 960 

CAGATCATGC CCAAGGCAGG CC 7 OCT GAT A ATCGTCCTGG CCATAA7CGC AAGAGAGGGC 1020 

GACTGTGCCC CTGAGGAGAA AA7CTGGGAG GAGCTGAGTG TGTTAGAGGT GTTTGAGGGG 1080 

AGGGAAGACA GTATCTTGGG GGA7CCCAAG AAGC7GCTCA CCCAACATTT CGTGCAGGAA 1140 

AACTACCXGG AGTACCGGCA GG7 CCCCGGC AG7GATCC7G CATGTTATGA ATTCCTGTGG 1200 

GGTCCAAGGG CCCTCG'TTGA AACCAGC7AT GTGAAAGTCC TGCACGAIAX GGTAAAGATC 1260 

AGTGGAGGAC C7CACATT7C CTACCCACCC C7GCATGAG7 GGGTTT7GAG AGAGGGGGAA 1320 

GAGGGCGGTC AXCACCATCA CCATCACCA? TAA 1353 

{2} INFORMATION "OP. SEQ ID NO: 3: 

!i) SEQUENCE CHARACTERISTICS: 
{A) LENGTH i 1341 base pairs 
•35 TYPE: nucleic acid 
;C} STRAHDEDNESS ; single 
•Qj TOPOLOGY: linear 

Ui) MOLECULE TYPE: cD«A 

{xi; 3EQOENCS DESCRIPTION: 3EQ ID NO: 3: 

ATGGATCCAA AAACTTTAGC CCTTTCTTTA TTAGCAGCTG GCGTACTAGC AGGTTGTAGC SO 

AGCCA77CAT CAAATATGGC C-AATACCCAA ATGAAATCAG ACAAA ATC AT TATTGCTCAC 120 

CGTGG7GCXA GCGGTTATTT ACCAGAGCAT ACGTTAGAAT CTAAAGCACT TGCG7TTGCA ISO 

CAACAGGCXG AT7A7TTAGA GCAAGATTTA GCAATGAC7A AGGA7GGTCG TTTAGTGGTT 240 

ATTCACGATC AC7T7XTA6A TGGCTXGACT GATGTTGCC-A AAAAATTCCC ACATCGTCAT 300 

CGTAAAGATG GCCGTTACTA TGTCATCGAC TTTACCTTAA AAGAAA7TCA AAGTTTAGAA 350 

ATGACAGAAA ACTTTGAAAC CATGGGCTCT C7GGAACAGC GTAGTC7GCA CTGCAAGCC7 420 

GAGGAAGCCC TTGAGGCCCA ACAAGAGGCC CTGGGCCTGG TGTGTGTGCA GGCTGCCACC 430 

TCCTCCTCCT C7CCTCTGGT CCTGGGCACC CTGGAGGAGG 7GCCCACTGC TGGGTCAACA S-10 

GATCCTCCCC AGAGTCC7CA GGGAGCCTCC GCCTTTCCCA CTACCATCAA CTTCACTCGA 600 

CAGAGGCAAC CCAGTGAGGG TTCCAGCAGC C GT G AAGAG G AGGGGCCAAG CACCTCTTGT 660 

ATCCTGGAGT CC77GTTCCG AGCAGTAATC ACTAAGAAGG TGGCTGA7T7 GGTTGGTTTT 720 

CTGCTCCTCA AATATCGAGC CAGGGAGCCA GTCAC AAAGG CAGAAATGCT GGAGAGTGTC "'go 

ATCAAAAATT ACAAGCACTG TTTTCCTGAG ATCTTCGGCA AAGCCTCTGA GTCCTTQCAG 840 

CTGG7CT7TG GCATTGACG7 GAAGGAAGCA GACCCCACC3 GCCAC7CCTA TGTCCT7CTC 900 

ACCTGCCTAG GTCTCTCCTA TGATGGCCTG CTG6GTGATA ATC AG AT CAT GCCCAAGACA 960 

G6CTTCCTGA TAATTGTCCT GGTCATGATT GCAATGGAGG GCGGCCATGC TCCTGAGGAG 1020 

GAAATC7GGG AGGAGCTGAG TGTGATGGAG GTGTATGATG G G AGGG AG C A CAGTGCC7AT 1OS0 

GGGGAGCCCA 5GAAGCTGC7 CACCCAAGAT TTGGTGCAGG AAAAGTACCT GGAGTACCGG 114 0 

CAGGTGCCGG ACAGTGATCC CGCACGCTAT GAGTTC77GT GGGGTCCAAG GGCCCTCGCT 1200 

GAAACCAGCT AT G TG AAAGT CCTTGAG7AT GTGATCAAGG TCAC-TGCAAG AGTTCGCT77 1260 

TTCTTCCCAT CCCTGCGTGA AGCAGCTT7G AGAGAGGAGG AAGAGGGAGT CGGCGGTCAT 1320 

CACCATCACC ATCACCATTA A 5-341 

(2) INFORMATION FOR SSQ ID NO : A : 
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£ii) MOLECULE TYPE; protein 
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85 
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Asp 
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His 
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Arg 
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Asp 
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Val 




Phe 




25 


Gly 


Lys 
130 


115 








135 


120 








14 0 


125 






30 


Glu 
145 










ISO 


















160 



165 170 175 

Ala Glv Ser Thr Aso Pro Pro Gin Ser Fro Gin Giy Ala Ser Ala She 

ISO 135 190 



? „ x,, n, Ita a,, «, «. Pro s„ «. «, ^ 

der Ser Ara Glu Giu Glu Giy ?ro Ser Thr Ser Cvs lie Leu Giu Ser 

210 21S 220 



Leu Phe Arc Ala Val lis Thr Lys Lys Val Ala Asp Leu Val Giy Phe 
40 225 230 235 240 































255 






Giu 




val 


lis 


Lys 




Tyr 




Cys 


Phe 




Giu 
270 




45 


Gly 


































275 


























Glu 


Ala 


Asp 


Pro 


Thr 


Gly 


His 


Ser 


Tyr Val 


Leu 


val 


Thr 


Cys 


Leu Giy 






230 










235 


















Leu 




























50 


305 










31.0 








315 












Giy 


Phe 


Leu 


lie 


lie 
325 


Val 




Val 


Mzz lie 
330 


Ala 




Giu 


Gly 






Ala 


Pro 


Glu 


Glu 


Glu 


He 


Trp 


Glu 




















340 










34 5 








350 




55 


Asp 


Giy 


Si! 


Glu 


His 




Ala 


III 


Gly Glu 


Pro 


Arg 




Leu 


Leu Thr 




Gin 




Leu 


Val 


Gin 


Glu 


& 


Tyr 


Lsu Glu 


Tyr 


sn 




Val 


Pro Asp 


60 


335 


























400 












4 05 


















415 




Arg 




Arg 




Phe 


Phe 


Pro 




Leu Arg 


Glu 


Ala 


Ala 


Leu 


Arg Giu 










420 










425 








4 30 
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Giu Glu Glu Glv Val Giy Giy His His His His His His His 
435 440 44 5 

i2) INFORMATION FOR SEQ 10 NO: 5: 

(it SEQUENCE CHARACTERISTICS : 

;A} LENGTH ; 404 amino acids 
<3! TYPE: amino acid 
;C) STRAN0SDKE5S: single 
{D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

{xi> SEQUENCE DESCRIPTION: SEQ ID SO: 5; 

Mat Asp Pro Asn Thr Val Ser Ser Phe Gin Vai Asp Cys ?he Leu Trp 

His Val Arq Lvs Arg Val Ala Asp Gin Glu Leu Giy Asp Ala Pro Phe 

20 25 3C 

Leu Aso Ara Leu Arg Arc Asp Gin Lvs Ser Leu Arg Giy Arg Giy Ser 

'35' '40 4 5 

Thr Leu Giy Leu Asp lie Glu Thr Ala Thr Arg Ala Giy Lys Gin lie 

50 55 60 

Val Giu Arg lis Leu Lys Glu Glu Ser Asp Glu Ala Leu Lys Met Thr 

Met Aso Leu Glu Gin Ara Ser Gift His Cys Lys Pro Giu Glu Giy Leu 

85 90 95 

Giu Ala Ara Giy Giu Ala Leu Giy Leu Val Giy Ala Gin Ala Pro Ala 

100 103 110 

Thr Giu Giu Gin Giu Ala Aia Ser Ser Ser Ser Thr Leu Vai Giu Val 

115 120 125 

Thr Leu Glv Giu Vai Pro Ala Ala Glu Ser Pro Asp Pro Pro Gin Ser 

130 ' 135 14 0 

E-ro Gin Glv Ala Ser Ssr Leu Pro Thr Thr Met Asn Tyr Pro Leu Trp 
145 " 150 155 160 

Ser Gin Ser Tvr Giu Aso Sec Ser Asn Gin Giu Glu Giu Giy Pro Sec 

165 170 175 

Thr Phe Pro Asp Leu Giu Ser Giu Phe Gin Aia Ala Leu Ser Arg Lys= 

130 IBS 190 

Val Ala Glu Leu Val His Phe Leu Leu Leu Lys Tyr Arg Ala Arg Giu 

195 200 205 

Pro Val Thr Lys Ala Glu Met Leu Giy Ser Val Val Giy Asn Trp Gin 

210 215 220 

Tvr Phe Phe Pro Vai lis Phe Ser Lvs Ala Ser Ser Ser Leu Gin Leu 
225 230 235 240 

Val Phe Giy lie Glu Leu Met Giu Vai Asp Pro lie Giy His Leu Tyr 

24 5 250 2.55 

tie Phe Ala Thr Cys Leu Giy Leu Ser Tyr Asp Giy Leu Leu Giy Asp 

260 2 65 270 

Asn Gin lis Met Pro Lys Ala Giy Leu Leu lie lie V.al Leu Ala lie 

275 280 28 5 

lie Ala Arq Giu Glv Asp Cvs Ala Pro Giu Giu Lys lie Trp Glu Giu 

290 295 300 

Leu Ser Val Leu Giu Vai Phe Glu Giy Arg Giu Asp Ser lie Leu Giy 
305 310 315 320 

Asp Pro Lys Lvs Leu Leu 'Thr Gin His Phe Vai Gin Giu Asn Tyr Leu 

325 330 335 

Glu Tvr Ara Gin Val Fro Giy Ser Asp Pro Ala Cys Tyr Giu Phe Leu 

340 345 350 

Tro Giy Fro Arg Ala Leu Val Glu Thr Ser Tyr Vai Lys Val Leu His 

355 360 365 

Ris Met Vai Lvs lie Ser Giy Giy Pro His lie Ser Tyr Pro Pro Leu 

370 375 330 

His Glu Trp Val Leu Arq Glu Giy Giu Glu Giy Giy His His Kis His 
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(2) INF03HAT.I0JI FOR SE.Q ID NO: 6: 

!i; SEQUE1SCS CHARACTERISTICS: 
{k) LENGTH: 1212 base pairs 
( B! TYPE: nucleic acict 
(■"} STRAiSDEDNESS: fingl-a 
(Dj TOPOLOGY - . linear 

(ii} MOLECULE TYPE: cOUA 

(xi) SEQUENCE DESCRIPTION: 3£Q ID iJO:6: 

ATGGATCCAA ACACTGTGTC AAGCTTTCAG GTAGATTGC? TTCTTTGGCA 7GTCCQCAAA 60 
CGAGTTGCAG ACCAAGAACT AGGTGATGCC C "ATTCCTTG ATCGGCTTCG CCGAC-ATCAG 120 

AAATCCCTAA GAGGAAGGGG CAGCACTCTT GGTCTGGACA TCGAGACAGC CACACGTGCT 130 

GGAAACCAGA TAGTGGAGCG GATTCTGAAA GAAGAA7CCG ATGAGGCACT TAAAATGACC 2 40 

ATGGATCTGG AACAGCGTAG TCAGCACTGC AAGCCTGAAG AAC-GCCTTGA GGCCCGAGGA 300 

GAGGCCC'TGG GCCTGGTGGG TGCGCAGGCT CCTGCTACTG AGGAGCAGGA GGCTGCCTCC 360 
TCCTCTTCTA CTCTAGT'TGA AGTCACCCTG GGGGAGGTGC CTGCTGCCGA GTC AC GAG AT 420 
CCTCCCCAGA GTCC7CAGGG AGCCTCCACC CTCCCCACTA CCATGAACTA CCCTC7C7GG 4 SO 
AGCCAATCGT ATGAGGAC'TC CAGCARCCAA GAAGAGGAGG GGCCAAGCAC CTTCCCTGAC 540 
CTGGAG7CCG AGTTCCAAGC AGCACTCAGT AGGAAGGTGG CCGAATTGGT TCATTTTCTG 600 
CTCCTCAAGT ATCGAGCCAG GGAGCCGGTC ACAAAGGCAG AAATGCTGGG GAGTGTCGIC 660 
GGAAATTCGC AGTATTTCT? TCCTGTGATC ITCAGCAAAG CTTCCAGTTC CT7SCAGCTG 720 
GTCTTTGGCA TCGAGCTGA7 GGAAGTGGAC CCCATCGGCC ACTTGTACAT CTTTGCCACC 730 
"GCCTG^GCn tCCCTACGA TGGCCTGCTG GGTGACAATC AGATCATGCG CAAGGCAGGC 840 
CTCCTGATAA TCGTCCTGGC CATAATCGCA AGAGAGGGCG ACTGTGCCCC TGAGGAGAAA &00 
ATCTGGGAGG AGCTGAGTGT GTTAGAGGTG TTTGAGGGGA GGGAAGACAG TATCTTGGGG ?50 

GATCCCAAGA AGCTGCTCAC CCAACATTTC GTGCAGGAAA ACTACCTGGA GTACCGGCAG 1020 

GTCCCCGGCA GTGA7CCTGC ATGTTATGAA TTCCTGTGGG GTCCAAGGGC CCTCGTTGAA 10SC 

ACCAGCTATG TGAAAS7CCT GCACCA7ATG GTAAAGATCA GTGGAGGACC TCACATTTCC 1140 

TACCCACCCC TGCATGAGTG GGTTTTGAGA GAGGGGGAAG ASGGCGGTCA TCACCATCAC 1200 
CATCACCATT AA 

;2) IK FORMATION FOR SEQ ID NO; 7 c 

(ii SEQUENCE CHARACTERISTICS : 
(A) LENGTH; 445 amino acids 
i&) TYPE: amino, acid 
!C! STRANDSDNESS : single 
! D ) TOPOLOGY : 1 i nea r 

(ii) MOLECOLS TYPE; protein 

iKi! SEQUENCE DESCRIPTION: SEQ ID NO; 7 : 

Met Lys Gly 61 v lis Val Sis Sez Asp Gly Ser Tyr Pro Lys Asp Lys 

i S 10 15 

E>iU Giu Lvs Tie Asn Gly Thr Trp Tyr Tyx P^e Asp 3<sr £er Gly Tyr 

20 25 30 

M*c Leu Ala As d Arc T.r-> Arg Lys Has Thr Asp Gly Asn Trp Tyr Trp 

35 ' ' ' 40 45 

Phe Asp Asn Sar Gly Gin Met Aia Tfir Gly Trp Lys Lys lie Ala Asp 

50 55 SO 

Lvs Trw Tvr Tvr Phs Asn Giu Giu Gly Ala Met Lys Thr Giy Trp Val 
6*5 * 70 75 80 

L-s* Ty Lys Asp Tisr Trn Tyr Tvr Leu Asp Aia Lvs Gl\i Gly Ala Met 

SS * 90 95 

Val Ser Asn Ala Phe Gin Ser Aia Asp Gly Thr Gly Trp Tyr Tyr 

loo 105 no 



6 



WO 99/40188 



PCT/EP99/OO660 



Leu 


Lys 


Pro 


Asp 


Gly 


Thr 


Leu 


Ala 


Asp Arg 


Pre 


Glu 


Leu 


Asp 


Met 


Gly 






115 










120 










12 5 










130 




Gin 


Arg 




135 


K^s 


Cys 


Lys 


?ro 


n n 
140 




Ala 


LRU 


G]: , 




Gin 


Gin 




Ala 




Gly 


Leu 






Vai 




Aia 


Ala 


Thr 


S*r 


145 










150 










155 










160 








a TO 


L ft n 


7a 1 


JL.SJU 


Gly 


* 


L'U 


Glu 


Glu 


Vai 


Pro 


'Thr 


Ala 


















■ 70 










f5 




n : v 






A c p 


Pro 


Pro 


Gin 


Ser 






Gi v 


Ala 


Ssr 


Aia 


Phe 


Pro 






130 










IBS 










.190 










"3 e 






Thr 


Arg 


Gin 
2GQ 




Glr: 


Pro 


Ser 


Glu 

205 


Gly 


Ser 


Ser 




Arg 
210 


G1" 


Glu 


Glu 


G I V* 


Sir 0 

.-; 1 5 


Ser 


Thr 


Ser 


Cvs 


lie 
22C 


Leu 


Glu 


Ser 


Leu 








vai 


lie 


Thr 




Lys 


VI 




Asp 






"1 v 


Phe 


Leu 


«2« 








230 










235 










240 


r a- 




r ye- 


Tyr 


^rg 


Ala 


Arg 


Glu 


Pro 


Vai 


Thr 


Lvs 


A.I. :i 




Met 


Leu 








245 










250 










255 




Glu 




Vai 


lie 


Lys 


ftsn 




Lys 


:Us 




Phe 


Pr-i 


Glu 


1-1 e 




Gly 








260 


















2 70 




















LSU 








life 


Asp 


Vai 


Ly3 


Glu 














230 










285 










2 50 


Pro 


Thr 


Gly 


His 


Ser 
235 


Tyr 


V7» > 


I &u 




300 


Cys 


Leu 


Gly 


Leu 


~er 




S 3 r> 


G 1 v 


Leu 


Leu 


Gly 


Asp 


J, 
v 


Gil 




Met 


Pro 


Lys 


Thr 


Gly 


305 








310 










315 










320 


Phe 




T 1 ^ 


I ' e 


Vai 
325 




vai 


Met 




A 1 
^30 






Gly 


Gly 


Hi 3 
335 


Ala 




Glu 




Glu 
34 0 


lis 


Trp 


•'"lu 


Glu 


345 








Glu 


Vai 
350 


Tvr 


Asp 




-rg 


G' u 




Car 


Ala 


T „, 
- i- 


Gly 


Glu 


^ro 


Arg Lys 


Leu 


iisu 


Thr 


Gin 


355 










360 










365 








Asp 


Leu 


Vai 


Gin 


Glu 


Lys 


Tvr 


Leu 




Tyr 


Arg Gin 


Vai 


Pro 


Asp 


£er 




.370 










375 










380 










Asp 


Pro 


Ala 




Tyr 


Glu 


Pha 


Lsu 


Trp 






Arg 


Ala 




Ala 


Glu 


385 










390 










395 










400 


Thr 


Ser 


Tyr 


Vai 


Lys 


Vai 


Leu 


Glu 


Tyr 


Vai 


lis 


Lys 


Vai 


Ser 


Aia 


Arg 








405 










•510 










415 




Vai 


Arg 




Phe 


Phe 


Pro 




Leu Arg 


Glu 






Lea 






Glu 








4 20 










425 










430 






Glu 


Glu 


Gly 


Vai 


G'y 






Kis 




Ris 


Hi. 3 


His 


His 












435 








440 










4 45 









{2} INFORMATION FOR SEQ ID fJO;8; 

(1) SEQ-JEKCE CHARACTERISTICS: 
{A) LENGTH: 133S base pairs 
(B) 7XPS: nucleic acid 
!C) STRAKOEDN'ESS ; single 
{D} TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

ixi; SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

ATGAAAGGGG GAATTGTACA TTCAGACGGC TCTTATCCAA AAGACAAGTT TGAGAAAATC 60 

AATGGCACTT GGTACTAC7T TGACAGTTCA GGCi&TATGC TTGCAGACCG CTGGAGGAAG 120 

CACACAGACG GCAACTGGTA CTGGTTCGAC AACTCAGGCG AAATGGCTAC AGGCTGGAAG 180 

AAAATCGCTG ATAAC-TGGTA CTATTTCAAC GAAGAAGGTG CCATGAAGAC AGGCTGGGTC 240 

AAGTACAAGG ACACTTGGTA C TACT TAG AC GCTAAAGAAG GCGCCA7GGT ATCAAATGCC 300 

i"t'TATCC"G' T ' "^GCGG a CG3 AACAGGCTGC TACTACCTCA AACCAGACGG AACACTGGCA 360 

GACAGGCCAG AATTGGACA? GGGCTCTCTG GAACAGCGTA GTCTGCACTG CAAGCCTGAG 420 

fiAAGCCCTTG AGGCCCAACA AGAGGCCCTG GGCCTGGTGT GTGTGCAGGC TGCC ACCTCC 480 

TCCTCCTCTC CTCTGG7CCT GGGCACCCTG C-AGGAGGTGC CCACTGCTGG GTCAACAGAT 540 
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CCTCCCCAGA GTCOTCAGGG AGCCTCCGCC TTTCCCACTA CCATCAACTT CACTCGACAG 600 

&GGCAACCCA GTCAGSCTTC CAGCAGCCGT GAAGAGGAGG GGCCAAGCftC CTCTTGTATC 660 

CTGGftGTCCT TGTTCCGAGC AGTAATCACT AAGAAGC-TGG CTGATTTGGT 'TGGTTTTCTG 720 

."TrcTCAAAT ATCGAGCCAG GGAGCCAGTC ACAAAGGCAG AAATGCTGGA GAGTGTCATC 7 SO 

AAAAATTACA AGCACTGTTT TCCTGAGATC TTCGGCAAAG CCTCTGAGTC CTTGCAGCiG 840 

GTCTTTGGCA TTGACGTGAA GGAAGCAGAC CCCACCGGCC ACTCCTATG? CCTTGTCACC 900 

TGCCTAGGTG TCTCCTATGA TGGCCTGCTC GGTGATAATC AGATCATGCC CAAGACAGGC 960 

TTCCTGA™AA T7GTCC7GG7 CAT GAT TGC A ATGGAGGGCG GCCATGCTGC TGAGGAGGAA 1020 

ATCTGGGAGG AGCTGAGIGT G A T GG AGGTG TATGATGGGA 5GGAGCACAG TGCCTATGGC- 1080 

GAGCCCAGGA AGCTGCTCAC CCAAGATTTG GTGCAGGAAA AGTACCTGGA GTACCGGCAG 1140 

GTGCCGGACA GTGATCCCGC ACGC7ATGAG TTCCTGTGGG GTCCAAGGGC CC7CGCTGAA 1200 

ACCAGCTATG TGAAAGTCCT TGAGTATGTG A.TCAAGGTCA GTGCAAGAGT TCGCTTTTTC 1260 

TTCCCATCCC TGCGTGAAGC AGCTTTGAGA GAGGAGGAAG AGGGAGTCGG COOTCATCAC 1320 

CATCACCATC ACCATTAA ^^38 

INFORMATION FOR SSQ ID NO: 9; 

SEQUENCE CHARACTERISTICS: 
AS LENGTH: 454 amino acids 
BJ TYPE: amino acid 
Ci STRANDEDNSSS : single 
(05 TOPOLOGY; linear 

Ci.it MOLECULE TYPE ; protein 

Cxi! SEQUENCE DESCRIPTION: SSQ ID SO: 9: 

Mec Lys Glv Gly lie Val His Ser Asp Gly Ser Tyr ?ro Lys Asp Lys 

I " 5 10 15 

Phe Glu Lys II* Asa Gly Thr Trp Tyr Tyr Ph* Asp Ser Ser Gly Tyr 

20 25 30 

Met Leu Ala Asn Arq Tro Arg Lys His Thr Asp Gly Asn Trp Tyr Trp 

35 40 45 

Pne Asp Asn Ser Glv Giu Met Aia Thr Gly Trp Lys Lys lie Ais Asp 

50 ' 55 60 

Lvs Trp Tvr Tyr ?he Asn Glu Glu Gly Ala Met Lys Thr Gly Trp Jai 
65 ' 70 ^5 30 

Lys Tvr Lvs Asp Thr Trp Tyr Tyr L-.su Asp Ala Lys Glu Gly Aia Met 

35 90 9:5 

Val Ser Asn Aia Phe lie Gin Ser Ala Asp G.ly Thr Gly Trp Tyr Tyr 

100 105 HO 

Leu Lys Pro Asp Glv Thr Leu Ala Asp Arg Pro Glu Leu Aia Ser Mer 

115 " 120 125 

Leu Ask Mec Asp Leu Giu Gin Arg Ser Gin His Cys Lys Pro Giu Glu 

130 135 140 

Gly Leu Glu Aia Arc Gly Glu Ala Leu Gly Leu Val Gly Ala Gin Ala 
14 5 150 155 160 

Pro Aia Thr Glu Glu Gin Glu Ala aia Ser Ser Ser Ssr Tnr i,eu vai 

165 l'?0 175 

Glu Val Thr Leu Gly Giu Val Pro Ala Ala Giu Ser Pro Asp Pro Pro 

180 185 190 

Gin Ser Pro Gin Giv Ala Ser Ser Leu Pro Thr Thr Met Asn. Tyr Pre 

195 200 205 

Leu Trp Ser Gir. Ser Tyr Glu Asp Sit Ser Asn Gin Giu Giu Giu G^y 

210 215 220 

Pro Se-r Thr Phe Pro Asp Leu Glu Ser Glu Phe Gin Ala Aia Leu Ser 
225 230 2 35 240 

Arg Lys Vai Aia Glu Leu Val His Fue Leu Leu Leu Lys Tyr Arc Aia 

245 250 255 

A-g Giu Pro Vai Thr Lvs Aia Giu KeC Leu Gly Ser Val Val Gly Asn 
260 " 265 270 

Gl ri Tvr i?Ke P> K » Pro Vai lie Phe Ser Lys Aia Ser Ser Ser Leu 
' *" ' 275 " 280 285 

Gin Leu Val f?he Gly lie Glu Leu Met Giu Vai Asp fro Us Gly His 
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290 










295 










300 














1-3 








Cyo 




" k - 








A^p 


G i.v 






303 




























320 


Giv ASD 




bin 






ro 




At a 


Giy 


tew 


Lpu 


lie 




Va i 


Leu 




















3 30 










335 




Ala 




11.8 


Ala 


Arg 




>.:ii y 


sp 






Pro 




Giu 


Lvs 

350 






Giu 


Gla 


255 






L ^ 




360 


»••*' 

ihr 


r lu 


G^ v 


Arg 


363 






He 




Giy 
370 


















His 


330 


Val 


^ 




A.3I1 


Tyr 




Giu 










Pro 


Giy 


Ser 


Asd 




















390 










395 










4 CO 


Phe 


Leu 


Trp 


Giy 


Pro 


Arg 


Aia 




vai 


Giu 


Thr 


Ssr 






Lys 










4 05 










410 










415 




Leu 


His 


His 






Lys 




Ser 


G ^ 


Gi.y 


Ero 




































430 






Pro 


Leu 


His 
435 


GIii 


Trp 




Leu 


Ara 
440 




Giy 


Giu 


Giu 


■siy 

445 


Giy 


His 


His 



His His His His His 
4 50 

(2) INFOSM&TICN TOR SSQ ID HO: 10: 



{i) SSGOENCE CHARACTERISTICS; 
(A- LEisGTH: 1362 base pairs 
(B) TYPE: r:uclaic acid 
;C; GTPAiiDEDNESS: single 
(D; TOPOLOGY r linear 

(11) MOLECULE TYPE: cDKA 

(Jti) SEQUENCE DESCRIPTION: SEQ ID MO: 10: 

ATGAAAGGGG GAATTGTACA TTCAGACGGC TCTTATCCAA AAGACAAGTT T GAG AAAA7 C 60 

AATGGCACTT GGTACTACTT TGACAGTTCA GGCTATATGC TTGCAGACCG C7GGAGGAAG 120 

CACACAGACG GCAACTGGTA CTGGTTCGAC AACTCAGGCG AAATGGCTAC AGGCTGGAAG 180 

AAa»TCGCTG ATAAGTGGTA CTATTTCAAC GAAGAAGGTG CCA7GAAGAC AGGCTGGGTC 240 

AAGTACAAGG ACACTTGGTA CTACTTAGAC GCTAAAGAAG GCGCCATGGT ATCAAATGCC 300 

TTT»?CCAG? CAGCGGACGG AACAGGCTGG TACTACCTCA AACCAGACGG AACACTGGCA 360 

GACAGGCCAG AATTGGCCAG CATGCTGGAC ATGGATCTGG AACAGCGTAG TCAGCACTGC 420 

AAGCCTGAAG AAGGCCTTGA GGCCCGAGC-A GAGGCCCTGG GCCTGGTGGG TGCGCAGGCT 480 

CC^'-"TACTG AGGAGCAGGA GGC7GCCTCC TCCTCTTCTA CTCTAGTTGA ACTCACCCTG 540 

GGGGAGGTGC CTGCTGCCGA GTCACCAGAT CCTCCCCAGA GTCCTCAGGG AGCCTCCAGC 800 

G^C"C"Ai-TA CCA -SAACTA CCCTCTCTGG AGCCAATCCT ATGAGGACTC CAGCAACCAA 660 

GAAGAGGAGG GGCCAAGCAC CTTCCCTGAC CTGGAGTCTG AGTTCCAAGC AGCACTCAGT 720 

KWAAGGTGG CCAAGTTGGT TCATTTTCTG C7CCTCAAGT ATCGAGCCAG GGAGCCGGT 1 - 780 

PCAAAGGCAG AAATGCTGGG GAGTGTCGTC GGAAATTGGC AGTACTTCTT TCCTGTGATC 840 

TfCAGCAAAS CTTCCGATTC CTTGCAGCTG GTCTTTGGCA TCGAGCTGAT CGAAGTGGAC SOO 

CCCAT<T33CC ACGTG7ACA* CT7TGCCACC TGCCTGGGCC TCTCCTACGA TGGCCTGCTG 960 

GGTGACAATC AGATCAXGCC CAASACAGGC TTCCTGATAA TCATCCTGGC CATAATCGCA 1020 

AAAGAGGGCG ACTGTGCCCC TGAGGAGAAA ATCTGGGAGG AGGTGAGTGT GTTAGAGGTG 1.08U 

TTTGAGGGGA. GGGAAGACAG TATCTTCGGG GATCCCAAGA AGCTGCTCAC CCAATATTTC 1140 

GTGCAGGAAA ACTACCTGGA GTACCGGCAG GTCCCCGGCA GTGATCCTGC ATGCTA'i'GAG 1200 

TTCCTGTGGG GTCCAAGGGC CCTCATTGAA ACCAGCTATG TGAAAGTCCT GCACCATATG 1260 

GTAAAGATCA GTGGAGGACC TCGCATTTCC TACCCACTCC TGCATGAGTG GGCTTTGAGA 1320 

GAGGGGGAAG AGGGCGGTCA TCACCATCAC CATC AC CAT™ AA 3.362 
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